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FOREWORD

I wish to express my sincere gratitude to the faculty
and students of the John Marshall School who made this
Maxi II possible and also for the technical aaglstance
given by Ralph Rosenthal, Assistant Director of Art,
Bogton Public Schools. I am especially grateful to
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ABSTRACT
The purpose of this practicum was to develop a group of
l! innovative games in order to implement and reinforce the
: teaching of metrication in the elementary school and to
utilize the John Marshall School as a laboratory for this
f work., The administrator formed a committee of teachers
who were interested in games and in the creation of thenm
for instructional use in the claassroom. The entire
sﬁai‘f and student body wore involved both during and
following the development process, Subsequent use of
these games in other achoals indicated that in all
schools which will be teaching metrication to elemen-
tary children there will be a great need for this type
of instiuction.
|
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INTRODUCTION

During the 1973-1974 school year four members of the Boston

Cluster combined forces to study an effective way to in-

troduce the Metric System in the elementary school, Sub-

sequent. analysis revealed that, even on the elementary
level, metrication will involve curriculum revision, teacher
retraining, pupil incentives, material search, and methods
and techniques that might be euccessful in stimilating and
maintaining staff interest in the teaching of metxics.
During the Month of May 197l the four schools under the
administration of the Nova members embarked on the intxe-
duction of the Metric System (SI). Most teachers and all
children were enthusiastic. The interest of many teachers

palled somewhat as they ran out of materials as vell as

ideas for new presentations.

Fortunately, a Metrathon had been planned for a culminating

activity; This consisted of a one day activity in the

| John Marshall School gymasium with children from the
i' other three schools as guests - both as participsnts and
! cheering sections.

(11)




Following the Metrathon teachers of the four schools were

| given opportunities to express themyelves on thelr expe-

F fiences with metrication. They responded that for the

f' mosat part they had enjoyed it. The teachers realized
that they had stressed linear measurement which was the
easiest to do, and they had allowed themselves less time
for weights and volume. The main problems centered around
three issues: insufficient materials, difficulty in
"thinking metric®, and unfamiliarity with the vocabulary.
When asked why some had lost interest, they replied that
they had not "lost" interest, but they had felt inade-
qu;lte vhen they couldn't find enough material. They
further revealed that teacher-created materials were
used the most succeasfully.

When the children were given a similar opportunity to

react to their involvement with metrigs, they responded

| that they had liked it and hoped that they would have it

again another year. The majority of children enjoyed

? the work particularly when using manipulative materials.

(i11)
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STATEMENT OF THE PROBLEM
while doing the stady for the introduction of metrication
in the elementary s¢hool, administratory and their teachers
made an investigation of all available instructional
materials. Thiw effort indicated that there was a dearth
of metric itenis awhilable to the elementary schools.
In fact, amgng'tne {aw materials produced commerclally
for use, only thres games were found. Although the teachers
welcomed the gamé modality, they found the content un-
suitable for the yowng child.
This led to the amspgence of the idea on the part of this
administrator to enwourage the formation of a committee of
teachers to develop metric games deaigned to stimulate
and extend the interest of the pupils and to reinforce
metrication skills. In so doing the administrator had to
work with the comwittee in order to develop, test, re-
vise, and evaluate a group of multi-age, multi-grade,

multi-level gamed.,




PURPOSE, OF THE PRACTICUM
To produce in a laboratory setting a group of original
learner/verified games designed to stimilate and extend
the interest éf the pupils and to reinforce metrication
skills. This effort should have a wide application
and be a major contribution to a successful intro-
duction to the study of metrics in the elementary

achool..

10
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PROCEDURAL OBJECTIVES

1. Children will be exposed to & variety of metric

experiancas;

2. The visual modality of the total school population
will be bombarded with printed thought-provoking
questions, posters, cartoona, and other appropriate
maverial in order to stimlate curiosity and
inquisitiveness.

3. An open forum will be provided for teachers to
analyze and classify problems,

L. Resource personnel will be made available in order to
sustain the interest generated by the faculty session.

5. An investigation will be mada to determine the kinds
of materials needed to begin an intensive study

of metrics.

gaps which may be apparent betiween the experienced and ¥
the neéphyte teachers in metrigation. ﬁ
7. A committee of teachers will he formed and will meet ]
on a regular basis in order it serve as a guiding |

force., L

11
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9.

10.

12.

13.

In order to respond to teachers' desires and children's
needs each committee member will endeavor to create

a metric g%:m;

The interests, maturity, ability, and range encountered
in the alémentary school children will be considered

a8 games are presented by committee members.

Each game will be presented to children and revised

as necessary with consideration to design, color,

and attractive packaging.

Time will be provided to allow children to play and
evaluate the new games.

Games will be sent to other schools to be fleld-
tested and evaluated.

An investigation will be made ﬁa determine any possible

market value.

12
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In veviewing the Maxi I of the Metric Four it wia found

that thers was a dearth of metric items avallable to the
alenentary school. Among the few materials mreoducsd
comnereially for use in the elementary schools only
threa games vere found. Althaqgh teachers welconed

the game modalityy they found the content of the fow |
published ganes unsuitable for the direction in which
£hey were headed, ‘ |

“Canes have many values and frequently play an important
gart on the instructional team,” say Wagnedy Alexmnder,
and Hoster.l They also clainm that “games will often
speéd up as vwell as strengthen learning in the funip~
mental skills," Instyuctional games will faclilitate
1earning while rewaxding the pupil in terms of interest
and a vaxriation in the routine of a usual day, One

oe Jor task of every teacher is to motivate the child

£o leaxn. According to the same sourve in resesrchy "per=

haps the greatest value which can be ¢laimed for %n=

1 Guy Hagmu: Mi:ldrﬁﬂ Alexmdqr. ana Haxﬂﬂier.

mgg. nistrimtea,hy' To s “atta and Sons, Cedax Falls,
Tova, 1959




structional games is that of motivation.™ They alse

say that games that are "vorth thelir salt" are largely
self-potivation, Children like to 7lay games and can
leaxn from thenm,

According to Klietsbh, "games are an integral part of
oulture. They may vary ranging from contests, inter-
personal competitive encounters to war." 2 Ganes ave
one way that the player says, "I cam win," Klietsch
says further that ganes make the 'play,er‘u;a knowledge,
strategy, and involvement, Cratty béllieves that ganes
in the classyoon "should make learning more palatable
and effective.” 3 He also feels that the hyperactive
child can be calmed by playing games vhich will satlsfy
the activity of the »ind while providing a partioular
placae to play and stay, He found that "many oldex
Negro boys &n some schools withinvthe central oity of
many large metropolitan areas are difficult to xeach

3 C‘.ntt.y, Bryant Jdos Agg;gg Learninz. = Canes

Academic Abilites, Prontice-iall, TR T Y
Cliffs, Now Jerseys 1971, py. 1 and 122,




‘with traditional teaching practices.” He claims that
many of these boys conld be "conned® into leaxning by
playing games. According to Radice, "there are several
advantages of using koard games in teaching English as
a second or foreign hn;uaga.“z* Since our larxge
metropolitan citles are being infiltrated nore and more
by non=English speaking fanilies and our schools are
faced with teaching these chlildren, games are another
way "to break down the initial shyness and forced
conversation that so often ocours," 'This same authox
says;, “The use of games has long been advocated in this
context and the idea of using board games ray be seen
as an extension and sovhistication of this approach,”
Games have traditionally been held in low esiaen
" by educatows. Perhare this is because ganes are
usually associated with play and other activities
children enjoy, while learning is usually associ-
ated with drudgery and boredom, Recently the
false dichotomy between games and leaxning has
begun to dissipxte, Educators axe gradually

accepting the idea that ganes may not only en=
hance le&mimg. but also may motivate. 5

Buchanan and Lae;atis a,dd;* "The instructional uses of card

games have often teen ignored by educators, despite the

I+ Radicey Francis, “"Using Board Cames," English_
m June, 1973, pp. 271-276.

5 Thomas F, Buchanan and Craig N, L(x:a‘tis, "Sta.eking the
_ 1 VVV"I 1 ;

Deck for Education," Audio
November, 1979, Ip. 22=26,




increasing general movement to employ games in insiruce
tion." They feel that card games have a great deal to

offer education,

Since the availsble literature on the research of games does
prove the vslué of games as an instrument to reinforce
basic skills, and since there are very fow netric games
available on the elementary level, the writer and her

staff decided to undertake a project to meet this meed,

16




The Maxi I practicum repoxrt of the Metric Four states ... .
every major nation in the world has converted to metrics,
or is eamittéd to conversion. Therefore, elementary
schools shauldﬁ be in the forefront af creating an atmos-
phere of thinking metric and ultimately using it as the
primary language of measurement. 1
In a report to Congress Jeffrey V. Odom, Assistant Co-
ardinatér, Metrics Activities, National Bureau of
Standards stated that children starting school now will
be graduating into a metric world and that if these
children do not adequatsly learn metrics, they will be
ill-equipped for the world they will inherit. 2
During the 1973-197) school year the study of metrics was
introduced in the J abnMarshall School. The Marshall
was one of the schools inwolved in the Maxi I metric study. 3
Participants in the effort included all staff manmbers and
children.,
1 M.Blessington,D.Callahan,M.Crenzeback,C.Maney "An Effort
to Determine How to Introduce Metrication in the Elementary
School." Maxi I Practicum, Nova University, Fort Lauderdale,
Florida, 197L :
2 Jeffrey Odom, "A Metric America", U.S;Dap_t.af Commerce

Publication, July 197L.
3 ibid. "




Inplications of "Phase I" - Dessgregation in Boston

In the spring of 197k the Boston Public Schools were
ordered by the court to integrate as of September 197L.
As a result of this court order, Phase One went into
effect thus causing a major shift of students in many
Boston schools, Although the racial composition at the
John Marshall Ssﬁoél remained essentially imbalanced,
the student population of about thirteen hundred under-
went @ drastic change. Approxinately fifty percent of
the students were reassigned thersby bringing into the
achaol an equal mumber of new pupils, Consequently,

cfne half of the student body had not been exposed to any
metric education, Thlis meant thét in order to study-
metrication during 1974-1975 a gréat deal of what had
been done the year before would have to be repeated with
the added challenge of having to appeal to the metric
veterans; i.e., those who had had it before.

Another result of FPhase I was the involuntary transfer
of some teachers from the John Marshall School because of
lack of seniority, Other experienced teachers who had
never taught metrics were transferred into the school as

replacements,

138
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Teacher 7 Involvement

At a staff meeting held in mid-November 197k part of the
discussion was centéred on the Metrdc System and our
study of it the previous year. Should we continue with
167 A committee of the faculty "metric veterans" was
designated by the staff to discuss it with the adminig-
trator at a time convenient to all.

Within a week eight teachers met with the administrator
to discuss the feasibility of contimmation and the
problems that needed to be faced. The fact that our
enrollment and some staff members were new was a major
factor in determining that some surveys were needed.
Since we needed to know the range of metric knowledge
among the members of the faculty, this committee of
ffmetrie veterans" decided that a questionnaire needed
to be developed. After the results had been analyzed

a new committee of statf members was formed which in-
cluded some of those teachers less knowledgeable in the
subject in order to have a committee comprising both
experienced and inexperienced teachers in the metric
discipline, This revised committee then giscussed the

content of the questionnaire. They decided it should

—_— - g
- 1
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be replicated as sacn as possible, for distribution imme-
diately after the Christ.mas vacation. And aleo they
needed to knew the puplls! metric background. In a
previous study a pupils' questionnaire had been prepared
to be used as a pretest instrument to determine entry
level of knowledge in the stué_ly of metrica. In re=
examination of this it seemed appropriate to the committee
to have this document uscd again. In addition it was-
felt that another questionnaire should be prepared which
would give the children a chance to react to previous
metric teaching., These guestionnaires would be developed
and replicated to be ready for distribution to the chil-
dren by Jamary 1975.

It was the concensus of this interim committee, as it was
now called, that they would discuss informally the pre-
vious year!s study of metrics with other faculty members.
The committee felt that this would get the thinking
process directed toward matrics and as a result the ques-
tionnaires would be more meaningful.

By the middle of Desember 197u the questionnaires had been

developed, replicated, and were ready for distribution. One

could hear snatches of conversation referring to the Metric

Month of May 197L and its trials and tribulations.

20
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Questionnaires and the Steering Commivtes

By the second week of January 1975 the interim commitiee

distributed the following questionnaire to all faculty

membexsg !
1.

2.

3.

hi

Did you teach metrics in the John Marshall

School last year? Yes__ No _

If so, check that modality which best satisfied
the needs of your pupils:

—_ Audio-visual

___ Manipulative

— Textbook

Kit

~ Teacher-made materials

__ Other? _____

Did you find that you had enough of the deaired

material? Yem  No

Is there one factor that you feel has been missing
from the materials that your pupils used? Please

explain:

21
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5, Are you interested in having a more intensified
6. Would you be willing to work on & committee which
would serve as a directions) force for the teach-
ing of metrics in the future?
The committee looked at questions #) and & first in
order to see if any of the new teachars were willing to
work on a metric committee. It was felt that the new
committes should be established immsiiately because those
people should be analyzing the reat «f the questionnaire.
Three of the new teachers indicated # willingness to
gerve, With their addition the "interim' committee then
became the Steering Committee.
In analyzing the rest of the questitnmaires it was found
that manipulative and teacher-made materials were used
the most in the previous year. They said that they had
a great deal of these materials, but found they had not
enough to sustain the interest of ths children. One
teacher indicated that she had made & very simple gaﬁe
and that all of the other teachers un her team had used
it or adapted it. They felt ... and had evidently men=-

tioned to other teachers ... that the game was successful,
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because at leash ong half of the teachers polled expressed
a desire for moré games. All but two teachers were in-
terested in having & more intensified study of metrics
this year. The Sitwaring Committee decided to have an
open forum one aftegnoon in the last weak of January.
They invited all teachers to a "metric awap" session.
Some members of the committee served as leaders to get
the commnication sharted. Much to the surprise of the
administrator and the committee only a few members of
the faculty did nut wome and they explained previously
and voluntarily that they were taking courses that day.
One of the new mambars asked a very pertinent question,
WHow much metricy whould a child know in a given grade?"
The administrator explained that this had not besn de-
1ineated during the previous year becausie at that time
the participanty did not know enough about the teaching
of metrics to estublish a set of standards. At this time
the administrator had established arbitrardly certain
requirements for tha children of the John Marshall School
at the completion off aach grades
Grade I =
1, Children should become familiar with terms

23




and'éhat tﬁay measure: gram, meter, and liter.
2. Children should become familiar with terms:
meter, decimeter, centimeter, and millimeter;
and should recognize the prefixes: deci_
céntiag_!ig and milli .
3. Children should know:
10 decimeters =z 1 meter
100 centimeters a 1 meter
1000 millimeters = 1 meter
) Grade II =
| 1. Children should know material of previous grade.
2. Children should know:
10 decigrams - 1 gram
100 centigrams = 1 gram |

1000 milligrams = 1 gram

10 deciliters = 1 liter ,
100 centiliters « 1 liter |

. !

© 1000 milliliters = 1 liter

Therefore: ; l
L

1 gram = 10 decigrams = 100 centigrams=1000 millig%ams
i
1 liter=l0 deciliterss100 centiliterss1000 milliliters

3, Children should be able to add and subtract |

ugsing metric terms.

—

24




3.

Grade
1.
2.

3.

III -

" Children should know mabterial of previous grades.

Children should becom¢ familiar with the pre-
fixes: deka __, hecto  _, and kdlo .
Children should knaws

1 dekagram = 10 grams

1 dekameter = 10 mgters

1 dekaliter = 10 liters

1 hectogram =« 100 grams

1 hectometer ;lDCJ meters

1 hectoliter a 100 liters

1 Kilogram = 1000 grams

lkilometer = 1000 maters

1 kiloliter = 1000 liters
vV -
Children should know material of previous grades.
Children should be able to multiply using
metric terms.
Children should underwkand the Celsius scale
and what the various degrees mean in their

lives; i.e., what clothing should be worn, etc.




Grade V =
1. Children should know material of previous grades.
2. Children should be able to saolve probtlens

involving metrics.

indicated that they needed assistance. Some of them had
studied the Metric System mjélegé but had not applied
this in teaching. Some had no metric backzround at all.
The Steering Committee responded to this by setting up a
mechanism whereby some of the experienced teachers vho had
demonstrated substantive knowledge of the Metric Systenm
would be used as resource personnel for the new tsajcbe:s
on a ons-to-one basis. The one requirement wa;thait the
new teacher would have to request the specigic member of
the rescurce persomnel. This was done so that no one would
get the feeling of having someone folsted upon hexr, With=
in a week it was reported to the Steering Committee that
requests were made and were being fulfilled, |
In order to sustain the interest that had been generated
sesgsions, the Steering Committee agreed on February 6, 1975

to meet on one morning each week before school for one hour.

26




Because of the bussing schedules in Phase I, the elemen-
tary schools this year opened at 9:25 a.m. instead of the
usual 8:25 a.m. This actually gave the teachers the
impetus to arrive early without the feeling they were
coming at the ‘craclc of dawn. The administrator attended
all of theee meetings and was responsible for providing

the coffee and doughmits.

On this same day the Steering Committee examined the pupils'
questionnaires which had been distributed in the second
week of January. The pretest which was used was:

Name _ . _Date

1. A meter is about as long as a
~____ pencil
needle

. board ruler

2. A decimeter 1is - shorter than a meter

_ longer than a meter

_ the same 1s a meter

3« I can buy milk by the __ hmeter

- liter

kKllometer

27
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6.

7.

These pretests had been corrected by the teams of teachers.

There was some satisfaction expressed by them that many of

S — 5 i i Sl WS e

A feather is as light as a ____  liter
meter

. gram

Would 500 grams of popped popcorn fit into the

same size package as 500 grams of unpopped popcorn?

Yes

No

I don't know
Which is the largest unit of measure?

—___ hater

— Centimater

—__ klomster

How many liters of milk do you drink each day?
____less than one
__more than one

How many grams does a penny weigh?

__ 2 grams

— 200 grams

20 grama

238
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the older children who had been in the John Marshall School
during the previauai year had retained some knowledge of
the Metric System. As was expected, the new children
guessed the answers incorrectly as a general rule. The
teachers on two of the teams felt that they could draw a
line clawn the middle of their class lists dividing those
that had remained and those that were new.
The administrator and the Steering Committee found the
following: -
Grade I pupils =
know no metrics
Grade II pupils =
% know no metrics
% know less than 50% of Grade I material
Grade III pupils -
% know no metrics
% know less than 75% of Grade I - II material
Grade IV pupils =
% know no metrics
% know less than 25% of Grade I - III material
Grade V pupils =
% know no metrics

L know less than 50% of Grade I - IV material.

29
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The second part of the children's questionnaire asked:
1. Did you study metrics in the John Marshall

School last year? Yes_ __ No_____

2. If so, what did you like about it?

3. Would you like to learn more about the Metric System?

The Steering Committee was most interested in questiaéi 2.
Most children who answered this said that they had liked
measuring things as well as each other. Some children
mentioned having played a "good" game.

Most members of the Steering Committee felt that the
children should be exposed to a variety of metric ex-
periences as soon as possible and not wait until May

as in the previous year. It was decided that every

part of the building possible should be saturated with
many posters, thought-provoking questions, and any other
visual materials, All of these should be on the walls
by the beginning of March. Much discussion followed
with ideas for questions, etc. After these would be on
the walls, all teachers would be asked to keep track of
how many children mentioned them or asked questions about

them, Evezjrane would be asked to note how many children




stopped in the corridors and elsewhere to read and discuss
the questions. The Steering Committee felt that in this
way the visual modality of the total school population
would be bombarded in order to stimulate curiosity and
inquisitiveness. On February 13th the Steering Coui=-
mittee met and decided that in order to try to fulfill
the teachers' requests for games to be used as instruc-
tional material, a new committee should be formed to
work on innovative games. They felt that this committee
should work separately from the Steering Committee but
should report whatever progress was being made. They
canvassed the rest of ﬁhe faculty to find teachers‘wha
1iked playing games and who would like to attempt to
create games which could be used by the children. Ten
more teachers offered their services to be on the Game
Committee and agreed to meet with the Steering Committes
and the administrator on February 27th - the week after
vacaticﬁ.

As a result of that meeting the Game Committee also
agreed to meet on a regular basis one morning a week
for an hour. The administrator again agreed to attend
all of these meetings and was responsible for providing

the coffee and doughnuts.
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Motrio Month of March

The Month of March arrived and the walls of the corridors,
tha cafevorium, the gymnasium, the swimming pool, as
well as classrooms proclaimed loudly that metrica had
arrived again at the John Marshall School. Visitors
arriving at the school were met with the printed ques-
tion on the foyer wall asking, "How many meters are there
from heré to the office?" Blank, unlabelled meter tapes
were posted on walls, floors, and even ceilings. From
, s+ various points in the building printed questions asked:

"How many meters is it from this spot to

the cafetorium?¥

"How many kilograms do you weigh?"

"How many meters can you swim?

"How many centimeters tall are you?"

"Can you drink a liter of milk?"

“Could you buy gingerale by the meter or

by the liter?"
Because no teacher had mentioned metrics to the pupils
in the preceding weeks, it was easy for the teachers to

note how many children were evincing an interest because




of the signs. Most teachers reported that a good many

of the older children were asking questions and even

having arguments about the probable answers. The chil-

dren who were in the school last year remembered that

@ach class ha& meter sticks which the teachers had made.
Now they asked if they could have soms out in order to

get some of the answers.

The teachers of the younger children heard them trying
to read the various signs. In many cases phonics
lessons became centered around the new words. The
children who couldn't read were frustrated with the

signs and wanted to know what they were all about.

Visitors going through the building were as intrigued
as anyons. They also asked questions of the ﬁeaéhers.
Many pa£ant5 became interested and some said that they
or their husbands used metric measurements at work.
The teachers reported this tn the Steering Committee

who irmmediately corralled some of these parents to come

to talk to the children. One team of teachers asked

One father brought some of his tools which he used as '

a mechanic for repairing foreign cars. One mother, a |
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nurse, came with a few items used in the hospital in
which she works. Another father, a pharmacist, in-
vited the children to his local drug store so that he
could show them his instruments and other equipment.
The school rn;réa was besieged by children asking their
metric weight. She finally gave in and weighed all chil-
dren in the school. As she did this, she told each
child his own height in centimeters and his weight in
kilograms.,

The swimming instructors tested all children who could
swim so that they knew how many meters they could do.
Charts were made, and at the end of a month the chil-
dren were tested again for growth. The youngsters
became very serious in their attempts to demonstrate
proficiency.

The physical education teacher had children compete in
the broad jump, the high jump, and the 100 and LOO
meter dash. This led to competitions among the
classes,

The homs. economics teacher showed the children patterns

which used both the English and the Metric Systems.
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the five large open-space areas could sponsor a contest .
which would be open to all children. The members dis-
cugsed this with enthusiasm and agreed that the five
teams of teachers should be consulted for suggestions.
On the 16th ai; March the contests were announced and
the entrant forms were distributed throughout the school
with the decision that winmers would be announced on
April 1st.

Each of thess open-space areas had been named for planets
when the John Marshall School was opened in September
1971. The reason for this was that the school was to
be science-oriented, It has a planetarium, a green-
house, a vivarium, and three science labs. The teachers
of the areas decided that they should keep the motif
and therefore named themselves Saturn, Pluto, Mars,
Vemus, and Neptune, I might add that this administra-
tor decided that the office would be called Earth which
is where we must all "get down to itl" Saturn spon-
sored a contest which asked, "How many grams of jelly
beans are in the glass container? It was determined
that each jelly bean weighed sbaut a gram, but this

information was not given to the children. The glass
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container was placed on a table in the school's outer
office behind a window in front of which each child
had to pass on the way to the cafetorium.

Pluto exhibited on a wall just outside its planet a
very large dréwing of Smoky the Bear asking, "How many
centimeters tall am I?¥ At one point two boys were
found measuring Smoky with a meter stick. They were
eliminated from this contest and put on their honor
not to reveal their answer to anyone.

Mars simply asked, "How many meters are there between
the Dakota Street and the Westville Street doors?" For
the rest of the month you could see children pacing this
distance in order to estimate the meters. Mmy of them
loat count halfway and had to repeat their efforts.

It was especially enjoyable to this administrator to see
a couple of the Mars teachers on their hands and knees
measuring the distance with the meter sticksl

Venus wanted to know, "How many liters of milk are con-
sumed on an average day at lunch in the cafetorium?

It was interesting to see the children counting heads
at lunch and then determining how many had two half=-

pint containers of milk instead of one. Since there are
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three separate lunch periods, the difficulty was com-
pounded.,

Neptune wanted to know, "How many kilograms does

Mr. Cardoni vgigh?“ Since he is one of the Administra-
tive Assistant Principals, he was greeted often during
the day by children of all sizes who asked coyly, "Well,
how many pounds do you weigh?% Just as carefully, he
replied that' he would have to weigh himself on March 3lst.
The correct answers for all of these contests were given
secroatly to the administrator who opened the envelopes
on March 3lst. At that point another Administrative
Assistant Principal sat with the Steering Committee to
determine the winners.

One child decided the number of grams of jelly beans

was 3148 - within ten! One child guessed Smoky the Bear's
centimeters within five -240 cm. The number of liters
of milk was guessed to be 436 - within twenty-three.

Mr. Cardoni's weight - 85 kilograms - was guessed within
six. Three children tied for the number of meters be-
tween the two doors -~ 96% meters. This last contest
required a run-off. Some members of the Steering

Committee ran this. The three children were seated in
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ity e -

thé cafetorium and told to write on a plece of paper
the number of meteré thers are from one side wall of
the cafetorium to the opposite wall - without pacing

it oyt. This eliminated one candidate, but the other
two children g&va the same answer which was almost
correct! The two children were then asked to estimate
the width of the platform in the rear of the cafetorium.
Again, they gave the same answer. They were then

asked to stand at one end of a corridor outside the

office to estimate the length in meters - a different

‘perspective. One child made an error of six meters;

the other child estimated within two meters. Prizes
were awarded in an assembly period to all seven chile-
dren on April 2nd, In addition, the jar of jelly beans
wag awarded to Mars, the home pianet of the winner of
that contest.

The Steering Committee was given a part of t.he agénda
of the next in-service meeting on April 9th. At this
time the teachers were told that the Games Committee
was working energetically at the task of producing in-

novative games. As these games became acceptable to
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them, the Games Cormittee and the Steering Committee
would present them to be played by children and would then
be evaluated by children and teachers. Because of this,
all teachers were asked to continue metrics in some way
for the rest of the year in order to have children
avallable, It was agreed that no game would be offered
until it was in a presentable condition. Hopefully, the
snags would have been eliminated before this time.

Games Committee

Meanwhile, the Games Committee was hard at work. On
March Lth the members of this committee met and discussed
their assignment and the problems therein, It was
agreed at the outset that some criteria would need to

be established for the setting up of any games which
would develop. The Games Committee developed a set of
criteria and presented it to the Steering Committee

who approved,

Criteria For Games

1. Each game should have an instructional purpose
and should motivate the child.
2. Each game should have a challenge for the

players.
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3.

6.

__which_can be understeod by the players. .

‘Bach game should make the player use his metric

knowledge as well as provide for strategy
performance.

Bach game should provide students with metric
némaxiglatura vwhich would be compatible with
that learned in the classroom.

Each game should be made of durable material
which will allow for many replays.

Each game should have easy-to-read instructions

Ts

8.
9.

10,

11.

= 12-

Each game should be designated for a parti-
cular age span with the maturity and ab}nlity
of players kept in mind,

Bach game should be learner/verified.

Each game should be designed to stimilate and
extend the interest of the players.

Each game should reinforce metrication skills.
Each game should be tested by the John Marshall
School students as well as by those in .

other schools.

Each game should be evaluated by children as
well as by teachers with the question kept in

41 |




mind, "Does this game sustain the interest
of children?"
13, Each gams should be revised as found necessary.
1. Each game should be as colorful as the con-
tent allows.
15, Each game should be packaged attractively.
Productivity of Games Committes
The next two meetings were used for brainstorming. Many
ideas arose and some were abandoned either temporarily
w.or permanently, By the end of the March 18th meeting
it was agreed that each member would attempt to return
the fojlmﬁ_ng ;aéel: with a newly-created game or at least
a germ of an ldea of one.
On March 25th the Games Committee met at the usual time
with games in various degrees of completion. Three
of the members exhibited complete frustration in thaﬁ
they had a couple of ideas but had 'not) béen able to
axaéuta fthem for assorted reasons. They simply “asked
for more time. Naturally, time was granted because it
became obvious that there was not enough time that morn-
ing to go through the games that héd éame in completed.
Two members had come with half-completed games because
42



they had started ones that were complicated to produce.
At first a suggestion was made to have a completed game
explained to one or two members while ancthér"emrpleted
one was demonstrated to others. This idea was vetoed
because everyone wanted to see at the same time each
completed game as it was shown and explained, The
decision was made to examine one completed game at

a time. | |

Mrs, W's game was shown first. She had a pack of sixty

oM x 3" cards which were printed in four colors. Each

e

m_lw

color had sixteen cards which made complete sets of
metric matches in graﬁ:a and meters., A match chart was
provided so that the player would be able to check for
aquivalencies:

gram = 10 decigrams = 100 centigrams = 1000 milligrams

kilogram ='1OD dekagrams = 10 hectograms = 1000 grams

meter = 10 decimeters = 100 centimeters = 1000 millimeters

Idlometer = 100 dekameters = 10 hectometers = 1000 meters

The committee decided to have four of the members play

the game in order to test it as well as to demonstrate.

Five cards were dealt to each player with the other forty-

four cards placed face down in a pile in the middle.
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Turns began with the player to the left of the dealer.
‘The person drew a card. . As she had any same color 2-card
match as shown on the Match Table, the _plsyei,played..‘

- them face up in front of hé?. The numbar of cards played
would be repldced by the same mimber from the. center of
table. Other players in turn could add to'each meld
shaﬁn— If a pia;rraa'uld not be made, the player rataiﬁed
all eards in her hand Play cantj:mgd until a plqer
has used all her cards and there are no more mmsad

-

The initial play of this ng‘ahéﬁad some pr@EIESE- B;r
hsving to use the 5ame calor it baeaine too easy. It
didn't take the players too long to davalap the strat.eg
of saving a color knowing that eventually there would
have to be at least eight matches. Realizing this each
hand ended in having almost four-way ties. It was de-
cided that there was no challenge to this game as it was
planned, Mrs, W, was tha first one to express that idea
which allowed others to ask questions. |

One person asked why she used meters and grams and
omitted liters. Mrs., W, said that she felt t.hat- it. would
be too cumbersome to add t-h:l:tyetwa more cards, Every-

one agreed to that,




Another person questioned why a Metric Match Table

should be provided. Wouldn't that make the game too
easy? Mrs, W. said that she felt that the Table should
be ugsed for only the first ome or two times a child
played the game. After that time it should be removed.
In that way the player would be demonstrating learned
skills. The group decided that the teacher should
monitor the use of the Table. Axiather mambe;- asked how i
the scoring wau;d be done if Plafyef A played a card on
the meld of Player B. After mich discussion it was

with a point for each played card. At the end of each
hand a player would lose a point for each unplayed card.
The first player ‘ts achieve one hundred points would be
the winner.

Another member found an error in the Table and started
a discussion as to whether or not it was an error. Ref-
erence material was presented to prove the error., This
also meant that some of the cards were made incorrectly.
Mrs. W, had confused "dekameters" with "hectometers!

and ﬁdeksgrams" with "hectograms."




iﬁ‘s. We sﬁggeat&d that the game be called "Metric Match."
She was g;ateﬁﬂ. that so much time was given to her game
and asked for any more suggestions for improvement. The
committee agreed that the game had great possibilities
ff some changes were made. Mrs. W. agreed to make the
corrections. One mémber said fhat 'né emphasis should

be made on the same color meld; in fact, it was sug-
gosted to mix the colors indiscriminately. It was the
consensus to keep the cards printeci with the four

more attrac-

tive and might help to stimulate interest of the players.
By mixing the colors the devious stréteg that the com-
mittee devised would be eliminated.

The Games Committee was amazed t-é discover that the
meeting time had flown by and only one game had been
presented. Everyone felt, however, that the time had
been spent well and that a process had beén developed
for the critique of a game. On April lst Mrs. W.
presented her corrected version and the Ga,meé Committee
approved "Metric Match" as the firast product of their

andeavors.
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At this same meeting Mrs. S. introduced "Magic Meter"
as her contribution. This was played on a paper which
would be the top of a score pad for each individual

- participant. . Mrs. S. thought up this game and had played

it several times with her husband., She said that when
they played, they discovered a couple of snags but
gsolved them. It was probably this factor that allawed
the game to be appraved without difficulty by the

Games Committesa,

— “Bem"*ﬁaz“prasemﬁ“m%??flﬂeﬁ*tﬁﬁﬁg—am T

Committee by Mr. C. There was a deck of 5l cards each

marked with amounts of parts of meters: decimeters,

- centimeters, and millimeters. With this one set of

Deka Cards three games can be played: "Metric Show=-
down", “Mak-a-Meter," and "Metric Rummy*. All members
of the Games Committee enjoyed playing these three

games which were quickly approved.

Mrs. R. brought "Centimeter Chase" to the Games Committee
on April 15th. This game was desigﬁéd to give practice
in using words, abbrevié.tians, and actﬁal measurements
for centimeters. The playboard consisted of 36 squares

with an assortment of insignia, such as: L cm - L centi-
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meters and L actual drawn lines each a centimeter long.
With the roll of a die the player would be able to cover
any square ‘that represents that number. Each piéarar
uses a different color marker to cover his spaces, The
firat piayez;— téa complete a complete row of six squares
wins, There was a strategy here for the player to
decide to use the word, or the abbreviation, or the
symal not only to improve his own chance to win but

also to block his opponent. The committee members who

played fﬁisgsma discovered the Irustration of the -
. ¢hallenge, |

Concerns of Games Cormittee

After the spring vacation the Games Committee met again, -
" At this April 29th meeting the committee members stopped

to take stock. During the previous four meetings six

games had been approved. There were indications that

ancther four games were ready to be presented. Two

of the committee members agreed to attend the next

meeting of the Steering Committee which was convening

regularly on Thursday mornings., The Games Committee

had some concerns which needed to be answered:

1. Would the members of the Steering Committee -
48



develop evaluation forms to be used by pupils
who would play the games and by teachers who
would moderate the use aféms? '

2. When, how, and who should replicate the games
so that they could be played?

3, How soon should the games go to the planets?

L. With the anticipation that these games will
be in the planets in late May &nd during June
and that they might need revision, will it

i e D@ -POSB1bLe ~t0-have -them-field~tested An .o

other schools in October through December 19752

Mosting of Steering Comnittes and Games Conmitteo

On May 1, 1975 the representatives met with the Steer-
ing Committee to present the above concerns. It was the
consensus that the sooner the games wara’v introduced into
the planets the better it would be for everyone. The
replication of the games would take time; and it was
felt that if this could be done during school time,
everyone concerned would be happier. Two years earlier
a plan had been devised by this same administrator

whereby some regular teachers could be released for a

day in order to orientate teachers who were new to an !
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open space school and who ﬂeeéed sameone to help them
adjust to the new situation. These released teachers
would be replaced by substitutes who would be available.
During the current year the John Marshall School was
allotted fifty of these days. The édﬁnistratar ra=
ported that fifteen days were still available and that
it would be appropriate to use them for the purpose of
replication of the games and indoctrination of teachers

who would be using the games. This information was

grested with enthusiasm, It was agreed that the members
of the Games Gommittee would be responsible for the rep-
lication, Some members of the Steering Committee offered
assistance and promised they would hold themselves ready
to help in any way pas§ibla.

The Steering Committee agreed to develop the necessary
evaluation forms and would be open to any suggestions,

' The committee was also in accordance with the idea of
field-testing outside the John Mar'shall School in the
fall of 1975. |
Continuation of Games Committee Productivity

On May 6th Miss M. presented the "Gram Prix", to the Games
Committee. The game consists of a very colorful game-

board with the route drawn from the "pit" to the "finish'",

iith the roll of a die a player moves from space to space
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and is represented by a niniature aportscar. The skill
involved is to be éble to tell how many liters, meters,
or grams are equal to the masureﬁant,ﬂhich is printed in
the space in which the car stops., For example, the
player would have to know that 300 decigrams equal

30 grams, or 7 dekaliters equal 70 liters, There were
bonus squares as well as a crash zone with a penalt:r. |

A Gram Prix Answer Key was provided to be used either

by a moderator or to settle a problem by the players

“themselves. The committee enjoyed this game and gave
immediate approval.

Miss G, introduced "Ladder = Metrics" on May 13th. The
appearance of this game was very different because it
was neither a boardgame nor a card game, This con-
sisted of a piece of wood which is about fifteen" x

6" x 1% and fitted into an appropriate sized base. On
the one~inch sides there are nails which have been
affixed centimeters apart. On one flat six-inch side
are attached three sturdy envelopes = one each for
grams, liters, and meters. In each envelope are ques-
tions pertaining to that measurement. In turn each

of the two players draws a question. If the answer

ot




1s correct, the player advances one nail higher from

the base. This game was ‘approved even with the real=
ization that replication of this would be a difficult
project in itself.

On May 20th Mrs., M, introduced the "Supermarket" game.
The gameboard was most impressive and had taken hours -«
to produce. Mrs. M. had drawn the aisles of a super-
market with boxes for the products one could buy. The
player wau.’].d begin play at the door and would finish |

t & cash reglster dram ot the other eod of the bosrd.

Around the periphery she had drawn fruits, vegeta‘é»les,
meat counter, and even pushcarts. The immediate ques-
tion £rém everyone was, "How can it ever be replicated
for five planets as well as fér the master set?"

I’hf_-s. M., admitted that she would never have enough time
to do it. The ‘admini:stratar contacted Mr, Ralph
Rosenthal, an Assistant Director in the Art Department,
and asked him to come to the John Marghall School to
assist us in this dilemma. Before he came, we examined
the game and attempted to play it. It was very well

tliéught out but very complex. Mrs. M, explained that
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it really was no problem and she could teach our older
children to play. , |

When Mr. Rosenthal saw the game, he said that he could
do something about it if it were drawn in black ink.
After Mrs. M, did this, he took her drawing to the
Boston Technicsl High School. Théfe, it was photo-
graphed, a tréns;:arency wag made, and bluei:rints were : ,

made from that, The result was a deep blue paper with

—white drawings.-When this was glued to poster board

"Sypermarket" was very iﬂpreséivei

Miss H. had been asking for small p;ictures of furniture,
plants, lamps, etc., for a few weeks. When she in-
troduced "Metgo" on May 27th, the cormittee realized why.
Miss H. had a large chart which would be affixed to a
wall next to the players. This chart listed all the

items to agree with small pictures which had been

pagted to cards., Each item on the chart was allotted
80 many meters, decimeters, and centimeters that would i
be logical for its size., She had made playing boards ?

which were 9" x 12", These boards had twelve blocks !

the same size as the small pictures. In each block she |




had designated certain metric abbreviations with the
appropriate numbers. A pleyer would draw a picture,
check the chart for its a:i.se,- and check his own play=-
ing board to see if he had that size in one of his
blocks. If hé did, he put that picture on that block.
The first child who had a completed horizontal line
won, This game was agpraveds

Replication Tine

The administrator turned over her conference room to be

used for replication purposes. Such a beehive of ]
activityl Poster boards were purchased for durability.
Rolls of transparent contact were used to cover. all
gameboards. lisgie mérkers of all colors +ére shared
generously. The teachers worked on the floor, on
tables, and on walls where charts were hung temporarily.
The hammering of nails was heard constantly. Faces
showed strain, concentration, smiles of santren.’ﬂgent,
frowns of frustration. Uninvolved teachers kept pop=
ping in to offer assistance. Some of the comments heard
vere: "Will you lean on thia?" "Pass the glue, pléase-“

"Hey, watch that painti" "I just hammered a nail
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crg@ked‘l“ W41l someone help me with this Contact?!
‘Where did that card go? '"We!ll never finish thisl?
tWhoever thought up this idea anyway?" YHey, this
looks goodl" "Oh, (expletive deleted), I just ruined
itl" "This doesn't look right, How do you spell
thectogran! - with an fat or an 'o!'?" After three
days, the work was completed and ready to turm over to
the Steering Cormitiee.

Yore Cames

In the middle of all this the administrator suddenly
realized that thexre was almost nothing for a beginning
first-grader to play. Drawing on her experience of a
century or so earlier, Administrator C. cﬁéﬁd a

game herself. "“Centimeter Roll" consists of :hav;:.n,g a
ten centimeter cube which has five of its sides marked
with varying small amounts of centimeters. The sixth
side vwas left blamk, Tvo or more children can play
with another child as scorekeeper, The first player
would roll the cube an agreed distance on the floor.
If it stopped with "4 cn® on top, the scorekeeper would

mark Y4 on the scorepad. The player would roll again
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and again, Each time his score would be added. When

he rolled & blank, his turn was over. When either
player reached a total of one hundred centimeters thé
game was over.

When Miss M. ée-alized the scarcity of games for first
grade children, she developed a simpler form of "Gram
Prix." The newest game she called "Le Petit Prix". In-
‘stead of aports cars, she used miniature shoes of various
colors as markers. On the game board each block rep-
resents 1 decimeter and every tenth block has a big "M'
representing a meter, After the child has progressed

on the board by a throw of the die to the sixth "M', he has
m;n the gane.

Evaluation Sheets

On June 3rd a special combined meeting éi‘ the Steerins
Committee and Games Cormittee was held after school. The
tvelve games were produced and the Games Committee members
wepe basking in the admiration of the Steering Committee.
The members of the Steering Committee wanted to play the
games immediately but held off so that the evaluation forms
could be offered. They would need to be Xeroxed immedi=~
ately. Since no one had any criticism of them, it was

apreed that they could be run off the next day.
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Your name e

Ne Planet _

Nama of the gams

Did you like it?__ S—

Did you understand the directions2

With whom did you play?

Who won? .

Would you play it again? ________

Did you learn anything from it?___

what de you remembert

Any comments? — — ——
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BVALUATION SHEET .(TEACHER)

What games did you use? =~ =00

With what level(s) did you use these games?

Would you use the games again?

Do you have any adaptations for the games? .~

Comments? . o |
:

— — |
i
1\‘

58



51

On June S5th the gamea with instructions and evaluation
sheets were distributed among the five planets. All
teachers were advised to discuss the playing of any game
with any member of the Games Committee.

On the following Tuesday, June 10th, the Games Committee
met at its usual time., Some suggestions for revisions
were made for some of the games, The writer's creation,
Centimeter Roll, was the first to have its rules changed.
As originally planned, a player would contimue to roll
the 10 centimeter cube until the blank side was shown.
His turn then ended and the next player would start
rolling. A committee member found that one little boy
had twelve consecutive :clls before the blank showed.
The result of this was that the other two players became
bored and walked awayl The rule was changed so that each

player had one roll which was to ba his turn. If he

rolled a blank, he was given a bonus of five points

and one extra turn. It was later reported that this
change made the game faster and interest was sustained.
Another committee member suggested an added rule for
Le Petit Prix. She said that as the children played,

they enjoyed the game but were not learning anything
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about metrics. When she discovered this, she added a
new rule for her pupils. Aes the player rolled a die
to a L (or any other number), he moved his marker four
spaces and had to say, "I moved four decimeters. I
need to move six more decimeters to make a meter." In
this way the teacher felt that she was instilling the
fact that ten decimeters equal ome meter. The rest of
the Games Committee agreed o tiuis adéitian;

The Games Committee decided to meet on June 13th and
asked to have the Steering Committee meet then also.
At this meeting Mrs, M. asked if she could discuss her
game, Supermarket. She sald that when the game was
introduced to the Games Committse on May 20th, she
insisted that the game was not foo complicated for the
elementary child. She fournd, htwever, that when the
game was given to some of the mest advanced children
in her planet, they could not play it unless a teacher
sat with them and guided each player®'s move. Mrs. M.
suggested that Supermarket be ramoved from the list
of games,

Some of the other committee members agreed that the game
was too complicated, but they felt that too much time

and effort had been devoted to the replication to have
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it wasted. One member suggested that the gameboard
could be used in a very simple way if Mrs, M. would agree.
The suggestion was that primary children could use it
by having the players advance up and down each market
aisle by the thmw of a die, When a player landed at
a product on the shelf, ha could say simply how that
item would be measured ... by the gram, the meter, or
the liter. Since that knowledge was one of the re-
quirements for Grade T, this would satisfy a need and
could be used as a review for the older child. An ex-
amination of the gameboard showed that there wers
products for each of the three categories. The entire
Games Committee agreed on this change and Mrs. M. was
happy that her time had not been wasted.

At this same meeting two members brought to the atten-
tion of both committees that no one had mentioned a
post test which should be given. Ihése two teachers

had mentioned it to the administrator the previous week

" and with her permission had developed a test to be

given to the children. They said that they would be
willing to Xerox and distribute the test if teachers
would give it to the pupils on Wednesday, June 18th.

This was acceptable to all.
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_POST ST

Planet

Grade

1. A man who measures 200 cantimsters tall would be

an asgset to
a, a basketball team
b. a midget team
¢, & gide show freak
2. A 30° Celsius day would be
a, cool
b, hot
c. very cold
3. A 100 gram hamburger would be
a, a "quarter pounder"
b, a small ﬁxeatba_ll
c. enough for two people
L. Fill in the following blanks:
1 meter = ______ centimeters
1 liter = ____ deciliters
2 kilometers = ____ meters
200 grams = _____ dekagrams
| centimeters = 30 millimeters

kilograms & LOOO grams
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Te
8.
9e

10.

16.

30 deciliters » _____ 1liters
_ kilograms = 200 dekagrams

LooO milliliters = _ __  liters

2 grams =

Maters and centimeters are used to measure _

in the Metriec System.

means 1. part of 100 parts.

S500cme _____m

_cmz7m

In the space below draw a line segment about 1 cm
long without using your ruler.
The ___________1is a unit used to measure

capacity in the Metric Systen.

"Kilo __ _"means ______ .

One kilogram is the same weight as _______ __ grams.

Cne ________ of water weighs one kilogram.

2000 g = ke

.2 =5kg

A cube 10 cm long, 10cm wide, and 10cm high has a

capacity of one ___ — .

Since school was to close on June 20th for the summey

vacation, the combined Steering and Games Committees
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made arrangements to collect all games on June 19th
making sure that all markers, rules, and other materials
were stored with the proper games. The Steering Committee
agreed to be responsible for the collection of the pupils’
and teachers'! evaluations of the games. §

The teachers on these committees and the administrator
expressed the feeling that their time had been spent in

a very worthwhile way., Thus, with the poot tests, games,
and evaluations collected, metrica came to a halt in the
John Marshall School for the 1974=1975 achool year.

Autum, 1975

September, 197% began énnthar year of desegregation called
Phase II in the Boaton Public Schools. Again, we expe=-
rienced a few changes of teachers and many changes of
pupils. Needless to say, metrics would not be welcomed
in the first few weeks of the school year.

On October 8th the writer convened a meeting of the
Steering and Games Committees after school. At this
session they were informed that the administrator would
be having major surgery during the following week and
would be abgent for an extensive period of time., It

was explained that Edmund Cardoni, one of the Adminjistra-
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tive Assistant Principals who had been attendlng many
of the metric meetings of the previous year A U2nd-
in-command’, would be in full command until the writer
returned to sghgal.

Plans were discussed to have the metric games field-

tested in other schools, Everyone agreed that the Charles

Taylor School (Boston) would be one schoal that might
be veceptive to testing the gamgs.—» The primeipals of
the Fletcher School (Cambridge) and Mystiw School
(Winchester) had offered during the previtms jeur to
test any games for us. Mr. Cardoni sgreed o contact
these three principals irmmediately to cheuk their cur-
rent interests. As they had made up the ragt of the

Metric Four with the writer, it was anticipated that

they would agree to participate in the fisld~testing. ~

The teachers said that they would check with their
friends in other school systems to see if the Metric
System was being taught, If so, this information

- might give other sources for field-testing. As a

result of this, games were distributed during the first
week of November to schools in Dorchester, Gambridge,

Winchester, Cohasset, Worcester, Sudbury, and Maynard,
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Massachusetts., Evalustion sheets to be made out by
pupils and teachera avcumpanied them as did the re~
quest that the gamas ba ready for collection by Decem-

ber 1, 1975.
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INVENTORY OF GAMES
CENTIMETER CHASE
CENTIMETER CHASE
wlsem|sem|eem|zem | —
“CM| 2™ I A 5CM | 4CM
scr| 2en| 5|4 cml e eM| 30w
laeml 4 el T ecm Il I CM
4CMia6CM| ZCM| S cul 2cwmil CM
dom ééﬁ || scMjacm|icm
;
t
i
Parts ci Game:
Gameboard
Die marked from 1 to 6 cm o
Markers -~ 1 color for each player
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Number of Players: 2 to 3

Age of Players: 7 to 9

This game is designed to give practice in using words,

abbreviations, and actual measurements for centimeters.

Object of Game: To cover a set of six squares in a

straight line first (horizontal or vertical only).

Rules:
1.
24

3.

Players roll the die in turn.

A player may cover any square that represents
the mumber on the die.

Each player uses a diSEE?eﬁt color marker

to cover his spaces.

If 211 matches for u throw are covered, player
losns turn.

The first player .o complete a straight

TOW Wing.
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Parts of Game
10 centimeter cube marked on five sides: 2 cm, Lem,
é cm, 8 cm, 10 cnm, and one siie blank
FPaper and pencil

Number of Fl.ayers: 2 to 7

Age of Players: 6 and 7

The game is designed to give practice in adding centimeters

L
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Object of Game: To obtain a total score of 100 centi-

meters thereby getting to 1 meter

Rules:
1.,

2,

3.

L.

Playérs roll the cube in turn and record
each score.

Add the rmumber of cm to the ‘playerh;s own
previous score.

If blank side rolls up, add a bonas of 5 cm

‘and take another turn.

The first player to get to 100 cm wins.
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Qame 1 - Metric Shoudown

Parts of Game:
Deck of 5L cards marked in amounts of decimeters,

centimeters, and millimeters
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s\ Number of Players: 2

i Age of Flayers: 8 - 1%

The game is designed to give practice in conversion among

deci___, centi__ _, and millineters

Object of Game Tc have the 1arger mumber of cards won.

from appﬂnenb arter guing t&ma‘ugh the Deka-ca.rda once

Rules:

1.

2.

3.
L.

6.

Te

Shuffle the cards

Dea). entire nack face down. Each player now has
a pack of 27 cards faced down.

Each player turns the top card over.

The player with the highaﬁ measurement wins the
showdown and ‘talces the 2 cards.

If the cards show same measurement, play Double
Shawdmm Flay 3 cards face down and turn the

next card over. The player with the higher

card wins Double Showdown and takes all ten cards,

After the players use all cards in original
pile, the game is over.

The player with more of the cards wins.

Gane 2 - Mak-a-teter

Parts of Gamie

T2
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Deck of 5k cards (same as above)

Number of Players: 2 =L

Age of Players: 8 =11

Object of Game: To make 3 meter measﬁrengnts with 7 cards.:
One meter will be made up of millimeters, one of centi-
meters, and one of decimeters. One meter will be made | R

with 3 cards, one with 2 cards, and one with 2 cards agaj:hi

Rules:
1, Deal 7 cards to each player.
2. Put remaining cards in a center pile and turn
over top card.
3, First plsyer decides if he wants the Lop card.
L. If he wants it, he Lakes it and discards one
card from hand,
S, If he does not want top card, he takes one from

pile. He can keep this card and discard another, -

R

or he can discard this card.

6. BEach player takes turm in rotation always re-

taining 7 cards in hand.

L
A
LNl

3 v-\—jﬂl
4

4

A

7. The first player to make 3 meters in his hand

Sk

" v oo
2ok 0N

using all 7 cards wins.

Gamg 3 = ietric Jurvy -
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Parts of Game: o -

Deck of Sl cards (same as shove) ?

P

- B
Fi g

Sumber of Players: 2 - L

Age of Flayers: 8 ~-11

Object of Game: To make meters. The first person to use

all of the cards in his hand ends the round

Rules:
1.

2.

3.

Deal 7 cards to each player. . . -
Put remaining cards in & center pile&nd turn

. o ?g
over top card. o=

First player decidea if he wants the top card.

If he takes this card, he must use it imme-

~ diately to lay down 4 meter on the table. Player

may use 2, 3, or L cards to make a meter.

If he does not want this top card, he picks one
from pile. If he has a meter inJ his hand, he
can lay these cards a:zi the table. H‘é' then mgt
discard 1 card. . |
Discarded cards are to be arranged so that all
players can see all E,ards in the pile. If a
player wishes to us:%e of the cards in the

-y
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discard pile, he must pick up all the cards above
his choice and use the ehaiea card immediately
to make a meter. Place the ngter-earda 61-1 the
table. All other cards he picked up became part
of his hand. | |

7. When the first person uses all of the cards in
his hand, that round ends.

-

How to Score: _
1, BEach player gets 1 point for each meter mada on
the table.
2. For each meter and part of a meter left in
player's hand, he must subtf,axst 1 point from
his scors.

3, The winner is-the first player to score 11 msters.
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Parts of Game:

Gameboard
Die

5 small sports cars

Answer Key

i
[

Number of Players: 3 -5 (If necessary, an additional per-
son may act as a moderator to use the Answer Key which IE
accompanies game to be sure players are giving the correct

‘answers.) If players can multiply and divide and know

76



€9

n
the metric prefixes, the moderator and Answer Key may
be eliminated.
Age of Players: 10 « up
Skill: To be able to tell how many grams, meters, or
liters are equal to the measurement in the space on
which the car lands,
Object of Game: To get from the pit to the finish line

first.

Ruless

1. Roll the die and move car the correct number of

spaces. Then the player must give the number of
grams, meters, or liters. If the answer ia
correct, player will remain in that space. If
answer is incerreet, the player mst return to
space of his last correct answer,

2. Bonus - If player lands on a "bonus" or "move
ahead" space, he moves the number of spaces
indicated. To stay there, he must give correct

answer as above, If answer is incorrect, piayer

rust return to space of his last correct answer = not

in a "bonus" or "move ahead" space.

3. First player to reach finish line wins.
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Parts of Game:
Metric Ladder
2 markers with holes (similar to spools)
Questions N
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Number of Flayers: 2

Age of Players: 9 -11

This game is designed to check the comprehansive

knowledge of metrics.

Object of Game: To reach the top of ladder before

opponent.

Rules:
1.

2.

3.

L.

5!‘

First player chooses a card from & eategory
envelope which is attached to laddenr, and
passes the card face down to his a?ppmsnt.
Opponent reads the question aloud.

If player answers question corrvecily, he moves
his marker vp the ladder. The card indicates
the number of nails he can climb.

If player answers incorrectly, he doey not
move his marker.

The first player to reach the top nail. wins.
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Parts of Gani::

Gameoaati
i wooden shoes

Die

Number of Players: 2 =~k
Age of Players: 6~ 7

Skdill: To count to a meter by decimeters

80
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Object of Game: To. get from pit to finish line Livgts

Rules: - 7 , , 3
- 1., Boll a die and move shoe to proper spacé,
2. Player mst s%y, “I have moved _____ decimeters.
I need to move ____ decimeters more to ek
o meter."
3. Flay rotates in turn making sure that playsi;
fallows directions in "Boms" and problem paces.

Lk, The first player to reach finish line wins.

)
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_Magic MMEYER
meror] MO Te [ERARAFE | GRAE
v R i
— ]

e ]

ftowen g
urrEAL|

GRARD
ToTAL

Parts of Game:
}Eéic Meter score sheets
5 Magic Meter dice
Dice cup

Pencila

Number of Flayerss 2 ~ ki
Age of Flayers: 9 =11

Object of Game: To attain highest score

PO




2.

3.

!
|
Each player keeps his own score on a Magic Meter l
score sheet marked with his name. g
Each player shakes a die. The one with the ‘
high :t mumber gaas first. l
Fiist player places all five dice in cup, shakes :
the cup, and rolls out the dice,. i’
Each turn consists of » maximum of three rolls.
If the player chooses v roll a second and a
third time, he may pick up any or all the dice
and roll again., It is the skillful use of these
two optional rolls of the <ice that can turn an
unlucky first or second roll into a high- i;'
scoring tum. E
A score must be entered after the third or last i
roll in the appropriate box or a zero entered in
a box of the player's choice. There are 1L boxes t
on the score sheet., On each complete turn the '

player must score in one of the 1l boxes. He
night choose to m:sk in the top or bottom half
of the sheet. The boxes may be filled in any
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7.

8.

order according to the playerts best' juup. ..u.
If a player scores more than one Magic Meter
(all M's), he may fill in any blank box with
the maximum score for that box.

The player with the highest Grand Total wins.
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METGO
- Furntre
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4dm | Sdm | 210¢e¢m | 50dm

Parts of Game:
Wall chart
Ly Gameboards
50 Picture nards

85
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Number of Players: 2 = )

Age of Players: 6 -8

Game 1

Rules:
1.
2.
3.
e

5‘

6o

Game 2

Rules:

2.

Each player has one game boafd,

Shuffle cards and deal out 6 cards to each player,
Place extra cards face down on table.

Players check chart to see if any cards they are
holding match board. If there is a match, place

picture on appropriate bex.

First player draws a card and checks to see if

3t can be used. Discard one cerd to bottom
cf PiZ.EQ

The firgt player to use up all her cards wins.

Same as above
First player to cover L boxes hariz@ntaily or

3 boxes vertically wins.



‘ 79

T mem A o iEmm e pmmemema e mTI I ,tijji—’j“—"—“”,"’_z_’j mnE s e N e TR
METRIC MATCH !
|
mmima . ¢ v AR e o - i

Parts of Game:
Deck of 6L especially marked cards |

Match Table
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Number of Players:s 2 = 6

Age of Players: 7 =10

-

Object of Game: To match as many cards as possible to

earn points.

Rules:

1.

3.

Deal 5 cards to each player. Place rest of cards
on table face down.

Playér to left of dealer plays first.

Each card is worth 1 point.  Player puts down
any matches he has. A 2 card match is worth

2 points; a 3 card match worth 3 points; a

i card m..ch is worth L points. (The match
Table shows matches.)

Each player makes m’éﬁghes when it is his turn.
For each card he uses to make a match, he can
draw a new card from the unused deck.

Play proceeds in rotation until a player has used

all his cards and there.ire no more in the deck.

‘Each person adds his score in turn. He gets

1 point for each card used, minus 1 point for
each card remaining in his hand.
The first player to make 100 points wins.
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Parts of Game:
Gameboard
Markers - one for each player

Die

89
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Number of Players: 2 = L

Age of Players: 6 -8

Object -

Game: TO be able to identify hww each astore

item can be measured.

Rules:
1.

2.

3.

All players roll die. Highest number will
determine first player.

First player will roll die and move proper number
of spaces. He must tell how store product can
be measured - by gram, liter, or meter.

If answer i+ ~Orrect, player may leave his
marker there until next time.

Play rotates by turn.

First player to reach cash register wins.
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SUMPRY OF GAMES

Selll loinforeed | Age of | Murber of Components *
| Playors | Players

Name of Gume

! Contineter Chase | Use of words, abbreviations | 7=9 | 2] Gamgboard
and actual measurenents of Markers of thres colors
centimeters Appropriately marked die

: ¢ Contimeter Roll | Addition of centimeters b=] 2e] 10 Centimater cube
! Paper
Penctl

L; J Deka - Cards Conversion amongst decis
1, Showdown meters, cantineters and f-11 | 2 Deck of 5l cards marked
) Vakeaolatop | TTOLEDS | in decimeters, centl-

* Mdttion of conbinations of | Bl | 2 neters and nillineters
above to make meter
3, tetric tumy b1 | 2k

t _ . N L - __ T

‘ hﬁrém Prix Knowledge of metric prefives| 10up | 345 Geameboard

| and ability to interpret to | sports cars
basic measurement; l.e. Dl

meter, liter, and gran Angwer Koy

5 Ladder-lgtrics | Comprehensive lmowledge of | 9sll | 2 letric Ladder
g netrics 2 matkers (spools)
Questions
: : Le Petit Prix Counting to 10 and kmowl= b1 D)) Ganeboard
.| edgel0dn=1nm ]ljt'shaea
' ie

g




hapic Meter

Addition of combinatiens
to make meter

9-11

Magir Metor Scors Sheot
€ Magie Meter Dice
WLLe oup

Frrcils

Development of concept of
size in metrics

6-8

|24

Wall chart
li Gameboards
50 pioture cards

' 1] L
fotric atch

Knowledge of metric

equivalents

7«10

2«6

Deck of 6l cards

0.
Supermarket

Knowledge of appropriate
term to measure any given
item

2l

Gameboard
Markera-l for each player
Die

* ‘11 pamed have written rules

Note: Games 1, 2, 3, 6, 7; 8, 9 can be converted to grams or liters instead of weters




EVAZUA’I‘IDN

The Scriven Fraducﬁ Evaluation Profile was usedAtﬁ determine
whether the practicum was effective in meeting the needs
and objectives stated belcw,

A. There should be a step~-by=-step ﬁu!r:?HfESiVE
building of metric sk . o hiidren in the
elementary school.

B. There should be an adcquate training program
in metric knowledge and skill% for teachers.

C. There should be a number of metric gamés devel~
oped as an added dimension for the reinforcement
of the skills necessary for the future.

Terminal Objectives

A. It is expected that the average child in each
grade will know at least BCY of the requirements
for the grade. |
The following graph shows the results of the
pretest given in January 1975 and the post test

given in June 1975:

©
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Metric knowledge as of January 1975

Metric knowledge as of June 197¢

b
Note: Grade III did not achieve objective because this is
the grade in which the Greek .prefixes are introduced., The
concept of the miltiples of grams, liters, and meters is
understood, but the terminology causes confusion.
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It 1s expected that all of the teachers of the
John Marshall School will be confortabla with
netrlos and will be able %o teach the system to
the puplls,

One of the teachers told the writer, "last year
I taught metrics to the childreny' but 1 was only
one step ahead of them, This year I enjoyed
teaching metricsi”

Several of the menbere of thé Stecring Committee
roported haﬁ n:u,ch more rolaxed the tezchers felt
this year with metrics, In fact, no one complained
adtout it,

The writer observed that all teachers did teach
metrication this year. Im the 1973=1974 school

year three teachers could not be convinced that

they should even attempt it,

The questionnaires which the teachers conpleted in
June 1975 proved to the writer that thin objective
was fulfilled,

11 {s exyected that the teachers of the John Maxshall
Sehool will create a minimun of ten games for pri-
mary and elementary childyen suitable to thelr
particular levels, |

The teachers did develop ten games which have beem

97
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deacribed previously:
1. Gentai:ﬂaier Chase
2. Centimeter Roll
3., Deka - Cards
a, Showdown
b, Mak-a-Meter
c. Metric Rummy
L, Gram Prix
5, Fadder - Metrics
6. Le Petit Prix
7. Magic Meter
8. BMatgo
9. Metric Match
10, S\Lper'xﬁarket
Pictures of each of thege games and children play-
ing them are in the Appendix.
Product Evaluation Profile
1. Need (Justification)
Since there is a real need to teach meﬁri«;s in the
elementary schcol, there is also a genuine need to
| find ways to reinforce the skills being taught and
to sustain the interest of the learmer. Good
instructional games can provide this.
i
| 08
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5.,

Ts

Market (Dissemination)

There is definite value in having metric ganes
available for the elementary schools, 4As the
netric system becomes more widespread, the market
will have to expard.

Performance - True Field Trials

True field trials were made with approximately

1585 children and sixty-two teachers,

Performance - True Consumer

There were three groups of consumers of this project:
children, teachers, and administrators.

Performance - Crucial Gampérisons

Since there were not competitive products which
were relevant, no comparisons could be made,
Performance - Long Term

From the interest that has been demonstrated by
Boston as well as other school systems, it is
evident that these games will be used in many
places for a long time.

Performance - Side Effects

Some teachers who were involved in the development
of the metric games have indicated an interest in
producing good instructional games in subjects other
than metrics. Attitudinal changes showing posi-

tive reactions became ohvious,

99
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8. Performance - Process

The process centered around the establishment of
committees based on the aforementioned needs and
related aspects,

9. Performance - Causation
No other procedure would have been conducive to
establishing the desired results.

10. Performance - Statistical Significance
1565 children and 62 teachers can be considered
adequate sampling.

11. Performance - Educational Significance
Comparison of pretest and post test results proved
that significant learning took place among the
children.

12. Cogtg and Qogtﬁfieﬁi@ngsg
The greatest expenditure was in the time of the
teachers involved. The cost of each item used in
the games was minimal, The interest demonstrated

. by the consumers justified the expense of time

and effort.

13. Extended Support
It is conceivable that ncw that the metric systen
is becoming more widespread, teachers will continue

: |
‘ 100 ;
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to create more games in this area. It 1s also
probable that other teachers will be intrigued
by the game potentials in other educational

disciplines.
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RECOMME NDATIONS

As a result of this experimental project the following
recommendations are made:

1. Faculty members should be encouraged to evaluate all
metric materials according to the criteria estab-
lished by the Games Committee,

?. Since games that are learner/verified have proven to
be a successful tool in teaching, all educators should
check for this form of field-testing befcre purchas-
ing or using wnfaniliar material.

3. Faculty members should be encouraged to share any
crestive material or ideas, and administrators should
provide the impetus and atmosphere for this sharing.

. Members of the faculty and-administraticn should
pool their resources in order to reproduce worth-
while games and educational material.

5. The process and techniques developed by the teachers
of the John Marshall Schnol should be shared with
others.

6. Faculty members should be encouraged in applying for
State of Massachusetts Chapter 636 funds to under-

write further game development in other subjects.
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7. Mr. Richard A. Carbone, State Department of' Education,
Chairman, Metric Advisory Committee, should be in~-
vited to the John Marshall School as scon as time
permits in order that he might view the new metric
games and also see children of various ages playing
them. ﬁe will have an opportunity to meet children
who are conversant in the terminology and under=
standing of metrics.

8. The Boston School Department should examins the games
with the view of having them reproduced for use
throughout all elenmontary schools and have them
became part ¢f the curriculum guide.

9. The committee approach as used in the John Marshall
School should be a model for introducing new con-
cepts and programs to faculties and students in

other schools.
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CONCLUS IONS

Membera of the Steering and Games Gommittees were excited
that the teachers and pupils in the outside schools under=~
gtood the directions and, most important of all, found

the metric gaﬁes worthwhile. No one suggested any changes,
This was due, the John Marshall teachers felt, to the care-
ful screening of each game as it was introduced and to the
thorough testing of the games in June by the John Marshall
teachers and pupils,

The joint opinion of staff and the writer that the games
are of superior quality was verified Wy the request of

a mathematics consultant from the Department of Staff
Development (Boston) to use the games in a workshop in

the spring of 1976.

The children found their metric experience more enjoyable
because of the availability of pertinent games. They

were also very impressed that their opinions were con-
sidered valuable. Student evaluatiﬂna’are very helpful
and stimulate the child?s interest in learning.

The teachers found that the games %acilitated and made more
pleasant the teaching of metrics. They also agreed that
ha?iﬁg a prescribed set of skills and requirements for
each are level simplified the instruction of the metric

sysLoma

104




95

The administrator found that the more thorough the training
of teachers the more enthusiastic is their approach to
teaching and the better the children learn.

At this time unfortunately the games will not be published
commercially. The administrator has written to four com-
panies to offer any of the metric games for commercial use.
No response has been received from three of these pub-
lishers. One gentleman called from the fourth company to
say that at this time he could not be considered as a
potential publisher of any games. He said that financially
it is a bad time and that perhaps in a year or two he
could look at the games,

Teacher evaluation of the metric games was one of our most
important aspects. Their imput was considered very seri=
ously. Instead of having a Metric Month of March in 1975,
they had Metric Months of March, April, and May pre-
ceding the one month of Metric Cames in June! It is to
the credit of the teachers that the children were able to
look forward to June without having become bﬂr‘ed; The
members of the Steering Committee had extended themselves
in sustaining the interest of the teachers.

The development of the games took time, much more than had
been anticipated originally, but the finished products

were judped to be worth it.




